Tb3+ binding to Ca2+ and Mg2+ binding sites on sarcoplasmic reticulum ATPase.
The interactions of Tb3+ and sarcoplasmic reticulum (SR) were investigated by inhibition of Ca2+-activated ATPase activity and enhancement of Tb3+ fluorescence. Ca2+ protected against Tb3+ inhibition of SR ATPase activity. The apparent association constant for Ca2+, determined from the protection, was about 6 x 10(6) M-1, suggesting that Tb3+ inhibits the ATPase activity by binding to the high affinity Ca2+ binding sites. Mg2+ did not protect in the 2-20 mM range. The association constant for Tb3+ binding to this Ca2+ site was estimated to be about 1 x 10(9) M-1. No cooperativity was observed for Tb3+ binding. No enhancement of Tb3+ fluorescence was detected. A second group of binding sites, with weaker affinity for Tb3+, was observed by monitoring the enhancement of Tb3+ fluorescence (lambda ex 285 nm, lambda em 545 nm). The fluorescence intensity increased 950-fold due to binding. Ca2+ did not complete for binding at these sites, but Mg2+ did. The association constant for Mg2+ binding was 94 M-1, suggesting that this may be the site that catalyzes phosphorylation of the ATPase by inorganic phosphate. For vesicles, Tb3+ binding to these Mg2+ sites was best described as binding to two classes of binding sites with negative cooperativity. If the SR ATPase was solubilized in the nonionic detergent C12E9 (dodecyl nonaoxyethylene ether alcohol), in the absence of Ca2+, only one class of Tb3+ binding sites was observed. The total number of sites appeared to remain constant. If Ca2+ was included in the solubilization step, Tb3+ binding to these Mg2+ binding sites displayed positive cooperativity (Hill coefficient, 2.1). In all cases, the apparent association constant for Tb3+, in the presence of 5 mM MgCl2, was in the range of 1-5 x 10(4) M-1.